Chronology and complexities of ovarian tumorigenesis in FORKO mice: age-dependent gene alterations and progressive dysregulation of Major Histocompatibility Complex (MHC) Class I and II profiles.
Among gynecologic malignancies ovarian cancer is the deadliest and most difficult to detect at early stages. As ovarian tumors have long latency and are relatively more frequent in postmenopausal women, revealing chronological changes in model systems might help in the discovery of novel molecular targets and diagnostic biomarkers for disease detection and management. Follitropin receptor knockout (FORKO) mice with early and sustained sex steroid hormone disharmony develop various age-dependent ovarian abnormalities including increased incidence ovarian tumors in complete absence of ovulation. These mutants show various tumor cell types including those related to ovarian surface epithelium around 12-15 months of age. To explore why the FORKO mice develop ovarian tumors later in life, we assessed global gene expression changes during the pre-tumor period (at 8 months). Age-matched wild-type and FORKO mice were compared to gain a comprehensive view of genes that are misregulated, even before overt tumors appear in mutants. Applying a conservative 2-fold change to detect changes, our study identified 476 genes (338 upregulated and 138 downregulated) to be altered between 8-month-old FORKO and wild-type ovaries. Using Ingenuity Pathway Analysis (IPA), we found highly significant alterations in five functional networks in pre-tumor stage FORKO ovaries. Notably, the top network to change in 8-month-old FORKO ovaries was associated with functions implicated in immune system development and function. We selected 9 immune related genes that are reportedly altered in Epithelial Ovarian Cancer (EOC) in women and confirmed their expression and chronology of changes in FORKO ovaries before and after tumor development. Our data indicate that immune surveillance mechanisms are compromised with in a 4-month window of tumorigenic alterations. In addition, expression of previously unrecognized genes misregulated in the dysfunctional FORKO ovaries suggests mechanisms not yet appreciated to date. We propose that a better understanding of genes that change before overt tumors develop could provide useful insights into ovarian carcinogenesis and open the door to additional new targets for treating ovarian cancers.